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ARTICLE XVII. 

Of the Reaction of the Essential Oils with Sulphurous .cid, as 
evolved in union with Ether in the process of Etherification, or other- 
wise. By R. Hare, M. D., 4c., 4c., Sfc. 

HAVING mixed and subjected to distillation two ounces of oil of tur- 

pentine, four ounces of alcohol and eight ounces of sulphuric acid, a 
yellow liquid came over, having all the appearance of that which is 
obtained in the process for making oil of wine, described in the pre- 
ceding article. On removing, by means of ammonia, the sulphurous 
acid existing in the liquid, and driving off the ether by heat, a liquid 
remained, which differed from oil of turpentine in taste and smell, 
although a resemblance might still be traced. This liquid was without 
any sensible action on potassium, which continued bright in it for many 
weeks. It proved, on examination, to contain a small quantity of sul- 
phuric acid. I ascertained, afterwards, that in order to produce these 
results, it was sufficient to pour oil of turpentine on the mass which 
remains after the termination of the ordinary operation for obtaining 
ether, and apply heat. Subsequently it was observed that when the 
sulphurous ether was removed by heat or evaporation, without the use 
of the ammonia, the proportion of sulphuric acid in the remaining oil 
was much greater. 

By subjecting to the same process several essential oils, I succeeded 
in obtaining as many liquids to which the above remarks were equally 
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OF THE REACTION OF THE ESSENTIAL OILS 

applicable. With some of the oils, however, similar results were, by 
this method, either totally or partially unattainable, in consequence of 
their reaction with the sulphuric acid being so energetic as to cause 
their decomposition before any distillation could take place. No pro- 
duct can be obtained by distillation with sulphuric acid and alcohol 
from the oil of cinnamon obtained from cassia. From the oils of sas- 
safras and cloves, but little can be procured. 

However, in one instance, by previously mixing the oil of sassafras 
with the alcohol, in the manner described in the account given of the 
first experiment with the oil of turpentine, I succeeded in obtaining, 
in addition to a small quantity of the heavy liquid containing sulphuric 
acid, a minute quantity of a lighter one, devoid of that acid, which 
burned without smoke, was insoluble in water, and very fluid. I am 
disposed to consider the liquid thus procured as a hydrate of sassafras 
oil, or sassafieine, as I would call it, being analogous to hydric ether. 

The oil of sassafras, whether isolated or in combination, possesses a 
remarkable property, which, I believe, has not attracted sufficient ob- 
servation: I mean that of producing an intense crimson colour, when 
added, even in a very minute quantity, to concentrated sulphuric acid. 

One drop of oil of sassafras imparted a striking colour to forty- 
eight ounce measures of sulphuric acid, and appeared perceptible when 
it formed less than a five millionth part. This property was com- 
pletely retained by the lighter liquid above described as procured from 
oil of sassafras. 

I subsequently observed, that when sulphurous acid, whether in 
the form of sulphurous ether, in that of a gas, or when in union with 
water, was brought into contact with any of the essential oils (including 
kreosote), which were subjected to the experiment, they acquired a 
yellow colour, and a strong smell of this acid. 

In the case of the yellow compound thus obtained from any of the 
essential oils which I have tried, if the sulphurous acid be removed by 
heat, the oil, by analysis, will be found to yield sulphuric acid. That 
some acid of sulphur remains in union must be evident, since washing 
with ammonia will not entirely remove the power of yielding sulphu- 
ric acid; and the total absence of the sulphurous smell demonstrates 
that the sulphurous acid either enters into an intimate combination 
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WITH SULPHUROUS ACID. 

with the oil, or acquires oxygen sufficient to convert it into sulphuric 
or hyposulphuric acid. 

Those essential oils which contain oxygen, are most affected by the 
action of sulphurous acid. 

Both the oils of cloves and cinnamon, after admixture with sulphu- 
rous ether and subsequent distillation, gave, on analysis, precipitates of 
sulphate of barytes. In the case of cloves, the precipitate amounted to 
one-seventh of the whole weight. 

By distilling camphor with alcohol and sulphuric acid, I obtained a 
yellow liquid, which, by washing with ammonia and evaporation, in 
order to get rid of the sulphurous ether, yielded an oil. The oil, by 
standing, separated into two portions, one solid, the other liquid. The 
solid portion resembled camphor somewhat, in smell, but differed from 
it by melting at a much lower temperature, becoming completely fluid 
at 175?. 

I found that the essential oils of cinnamon and cloves possessed an 
antiseptic power, quite equal to that of kreosote, and that their aqueous 
solutions, when sulphated, were even superior to similar solutions of 
that agent. 

One part of milk mingled with four parts of a saturated aqueous 
solution of the sulphated oil of cloves, remained after five days sweet 
and liquid, while another portion of the same milk became curdled and 
sour within twenty-four hours. Having on the 2d day of July added 
two drops of oil of cinnamon to an ounce measure of fresh milk, it re- 
mained liquid on the llth; and, though it finally coagulated, it conti- 
nued free from bad taste or smell till September, although other por- 
tions of the same milk had become putrid. A half ounce of milk, 
to which a drop of sulphurous oil of turpentine had been added, re- 
mained free from coagulation at the end of two days, while another 
portion, containing five drops of pure oil of turpentine, became curdled 
and sour on the next day. 

A number of pieces of meat were exposed in small wine glasses. with 
water impregnated with solutions of the various essential oils. Their 
antiseptic power seemed to be in the ratio of their acridity. The 
milder oils seemed to have comparatively little antiseptic power, un- 
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less associated with the sulphurous acid, which has long been known as 
an antiseptic. 

In cutaneous diseases, and, perhaps, in the case of some ulcers, the 
employment of the sulphurous sulphated oils may be advantageous. 

A respectable physician was of opinion that the sulphurous sulphate 
of turpentine had a beneficial influence in the case of an obstinate 
tetter. 

Possibly the presence of sulphurous acid may increase the power of 
oil of turpentine as an anthelmintic. 

Pieces of corned meat hung up, after being bathed with an alcoholic 
solution of the sulphurous sulphated oil of turpentine, or with solutions 
of the sulphated oils of cloves or cinnamon, remained free from putri- 
dity at the end of several months. That imbued with cinnamon had 
a slight odour and taste of the oil. 

I am led, therefore, to the impression that the antiseptic power is 
not peculiar to kreosote, but belongs to other acrid oils and principles, 
and especially to the oils of cinnamon and cloves. 

The union of sulphuric acid with these oils appears to render 
them more soluble in water: whether any important change is effected 
in their medical qualities by the presence of the acid may be a ques- 
tion worthy of attention. 

I have stated my reasons for considering the ammoniacal liquid, 
resulting from the ablution of the ethereal sulphurous sulphate of 
etherine with ammonia, as partially composed of hyposulphuric acid. 
By adding to this ammoniacal liquid a quantity of sulphuric acid, suffi- 
cient to produce a strong odour of sulphurous acid, and then a portion 
of any of the essential oils; a combination ensued, as already described, 
between the oils and the sulphurous acid liberated by the sulphuric 
acid, so as to render them yellow and suffocating. The habitudes of 
cinnamon oil from cassia under these circumstances were peculiar. A 
quantity of it was dissolved, communicating to the liquid a reddish hue. 
The solution being evaporated, a gummy translucent reddish mass was 
obtained, which, by solution in alcohol, precipitated a quantity of salt, 
and being boiled nearly to dryness, re-dissolved in water, and again 
evaporated, was resolved into a mass having the friability, cousistency 
and translucency of common rosin; but with a higher and more lively 
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reddish colour. Its odour recalls, but faintly, that of cinnamon; its 
taste is bitter and disagreeable, yet recalling that of the oil from which 
it is derived. Its aqueous solution does not redden litmus; nor, when 
acidulated with nitric acid, does it yield a precipitate with nitrate of 
barytes. 

Of this substance ten grains were exposed to the process above men- 
tioned, for the detection of sulphuric acid, and were found to yield a 
precipitate of 6.5 grains of sulphate of barytes. 

It may be worth while to mention, that in boiling the sulphated oils 
with nitric acid, compounds are formed finally, which resist the further 
action of the acid, and are only to be decomposed by the assistance of 
a nitrate and deflagration. I conjecture that these compounds will be 
found to merit classification as ethers formed by an oxacid of nitrogen. 

One of my pupils, in examining one of the compounds thus gene- 
rated, was, as he conceived, seriously affected by it, suffering next 
day as from an over dose of opium. He also conceived that a cat, to 
which a small quantity was given, was affected in like manner. 

I had prepared an apparatus with the view of analyzing accurately 
the various compounds above described or alluded to, by burning them 
in oxygen gas; when, by an enduring illness of my assistant, and sub- 
sequently my own indisposition, I was prevented from executing my 
intentions. 
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